wave-particle duality problem [5] will be introduced [6] . In this unknown area of physics, it happens that there is no adequate physical concept nor language, so that, every existing or newly found concept should be used boldly, if it is most close to the subject, at least until the better concept has been found. We call this the frontier notion principle. It is noted that, in this most subtle problem, physical and observational uncertainties have mixed together to make everything indefinite.
The photon is known to have zero-point modes with the energy of hv/2. Accordingly, the photon mode is present even without a photon. A superconductor microwave cavity has the Q value of 3 x 10" at 0.5K [7] , and the rate of a spontaneous emission in the tuned frequency from the excited atom in the cavity is enhanced by the same factor [8] . Then, we shall use the concept and language that the amplitude of the zero-point photon mode at this frequency is enlarged by the factor of Q [9]. "Null existence" is defined for this. These concepts and language are a typical application of the frontier notion principle. Supported by various dampingless phenomena of the superconductivity, the microscopic quantum world is regarded as an idealistic world where physical description is possible without using the terms of loss and damping.
Time reversal is accepted to electromagnetic waves. Proofs are given that the same is true for wave functions not only for the real Hamiltonian, but, also, in general, including the case of Stern-Gerlach experiments, where the two beams with opposite spin directions having splitted by the inhomogeneous magnetic fields, can reverse its time direction, to return to the single beam with the original spin direction. Therefore, the concept of retarded and advanced electromagnetic modes is extended into the Lime dependent wave functions in general. The EPR problems have been solved by requiring that the detectors must be included in the Hamiltonian or the Lagrangian of the system, and, the detection should be described by the advanced mode wave function. The time evolved wave function is replaced by the new concept of a complete mode, starting by a retarded mode, traveling, and, ending by an advanced mode. Besides the case of the delayed choice experiments, the particles having started the source know already how to settle finally, because they have chosen a certain complete mode. Whether the Maxwell equations or the Schrodinger or Dirac equations have such complete modes as their solutions is another problem, which is worthwhile to analyze, but, even if they are absent, it is regarded as due to the imperfectness of our mathematical framework, and, not due to the character of nature.
We have concluded that the microscopic world is a very active world with full of dynamic oscillations [lO] .oIn addition to the well known zero-point photon oscillations, every particle(e1ementary as well as composite) in its rest frame, K , has de Broglie phasic oscillation, the frequency of which is exactly equal to its total energy over the Planck constant( 1.2356 x 1 0 2 0~z , 3.272 x 1 0 2 '~z , and 4.5 x 1 0 2 4~z for electron, neutron, and 20Ne . respectively). As, relativistically, the time axis of "K has a slight component to a spacial axis of the laboratory frame, K , the de Broglie oscillation in "K exhibits the wave aspect in K . Therefore, the de Broglie wave packet of a moving particle is a relativistic side view of this very fast de Broglie phasic oscillation of the particle. We note that the electron wave functions of atoms have this aspect, and, de Broglie wave and wave function of the electron are essentially the same, although there are differences in the neglect and emphasis.
The total stationary wave function of a hydrogen atom in its rest frame "K is exp[-i(E, + E, + ~~~) / h ] . I y ( r , r,) .
(1). Here, Ep = mpc2 and E, = m,c2 are the rest energies of the proton and the electron, with the coord~nates of rp and r
Neglecting the kinet~c energy of the proton, we have the Schrijdinger Hamiltonian of HsR = p2 /2m, -e2 / 4 x r = EsR In
(1). the rest energy de Broglie oscillation of the proton and the electron are usually neglected because they are uniform over the atom and have no effect for atomic state changes. The phase factor of (I) is the combined outcome of the physical truth and the complex number mathematical system, which we have to accept. Coexistence of the additivity of both the energies and the de Broglie frequencies of the system is beautifully represented, although no classical understanding to the additive nature of the de Broglie frequencies exists(an analogy may be the velocities in the Galilei transformation in Newtonian dynamics).
The c-number orbit of a s electron is a straight line, back and forth motion with the nucleus at the m~d omt. Classical calculation gives easily for the frequency of the motion as a function of its Schrodinger energy as = J -.
It is
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JOURNAL DE PHYSIQUE IV our finding that, b requiring the quanta1 condition hv = I E~~I =-E,,, the energy of the most simple s state i.e., Is state, Es, = -me4 /32nyh2 , is deduced. Similar calculation for elliptic orbits gives the energy of 2p state, which is again the most simple angular momentum state. From these results we are obliged to conclude that the orbital motion of the q-number electron and the eigen wave function of the atom have a certain synchronization. Here the phasic oscillation of electromagnetic energy must be involved, because the energy includes the Coulomb term. We have made the order estimation of the oscillational frequency of the electric charge of ccc-electron(or ccc-muon as well} itself. Putting the radius and the circumference of the ring of ccc-electron as "R and 2n0R , we get ve -c/2n0R= n e c 2 / 2 h , which is almost identical to the de Broglie frequency of electron of mec2 1 h. We propose that the de Broglie frequency of electron might be equal to the internal structural frequency of the q-number electron itself, and, this principle might be effective to the other elementary particles.
In 1 s state of a hydrogen atom, the c-number radius calculated is 1.06 A, being similar to the effective range of the square of the amplitude of Is wave function, of about 1 A. Accordingly, in both the c-number and q-number structures of hydrogen atom, extensions of the location of the electron are similar. Applying the frontier notion principle, we postulate that the q-number extension of the electron itself is also in the same order of magnitude of that of the c-number electron, which is about 1 o -~ A. This leads to a conclusion that, in general, the point charge electron should be replaced by the ccc electron.
The extension of the de Broglie wave packet, however, can be quite large, such as a few to a hundred microns for electron, so that, by relativity, major arbitrary two portions of a de Broglie wave packet cannot communicate with each other, e.g., to readjust their phases. Whereas, because of the action through medium principle, the space-time must carry all the actions of particles by itself. Since de Broglie wave is quite general for all the particles, irrespectively of elementary and composite, we are obliged to conclude that it must be the existence somewhat independent from the mother particle, and, the reality which have the phasic oscillation must be the general space-time, or, the vacuum itself, and, electromagnetic oscillations are an important and indispensable component of the oscillation.
We have used a language in which the de Broglie oscillation and wave is regarded somewhat real. In this language, it is possible to say that strict agreement, or, matching of the four dimensional phases is most important for two de Broglie oscillations and waves to give the joint effects. When the matching is present, then, the superposed new de Broglie oscillation and wave has the new property, which is not equal to either of the two beams before joining. The q-number particle is located somewhere in either of the two beams, but, not in the both.
Here the submode concept will be introduced. The EPR problems have been solved by the complete mode concept in which each complete mode includes each detection procedure consisting of an advanced mode. Therefore, the current de Broglie wave function is regarded as consisting of millions of such concrete complete modes, or, submodes. Accordingly, there is no contradiction, if we assume that the wave function in q-number physics, in general, including those of the electrons in a stationary state of atoms, is composed of millions of such submodes, and, nature allows to include such submodes jointly in a single wave function, to make the result mathematically simpler, although it is possible to suppose that, in an instant, only one submode is active. It is noted that we have creation and annihilation operators also for the modes of the Fermion [I 11 .
In conclusion, we have proposed that the c-number and q-number sizes of a particle are similar, but, the effect of the presence of the particle exists to the space-time, e.g., in the form of the de Broglie wave packet and the wave function, which is very large as compared to the assumed size of the particle. We may say that the mutual interaction or the intrinsic correlation between an elementary particle and the space-time, which includes zero-point photons, is strong and the resultant primary outcome is the wave function of that particle andlor the de Broglie oscillation and wave. This new view point will bring a new physical insight to the observed stability of atoms and molecules.
The complete mode concept will be applied to the ionic and electronic migration in ferrites. The ring diffusion will occur more frequently. The extra valence electrons in ferrites, such as on co2+ against co3+ , and, on ~e~+ against ~e~+ , may migrate more longer distance, and, this will explain why the relaxation times of electronic short range ordering in ferrites have much wider distribution than those of the ionic migration. It is noted that the recent studies on the higher valence transition metal oxides, the outer electrons of the higher valence ions, such as of co4+ , are more likely to have the band-like character, as compared to the lower valence ions, such as of C O~+ . The formation of a band means that the migration distance becomes unlimited, which is not the case in the ionic migration.
The concept of the complete mode consisting of retarded and advanced modes has a neat application for the cold fusion to indicate the difficulty clearly, because, when the total energy of the system is not very high, the system cannot have such an advanced mode by which the two nuclei unite completely. This study will encourage the investigation for the room temperature superconductivity, although there must be many steps before arriving at the final goal.
